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tg*fflH»fflft*K>S^i:Tfx XiJT-tx. (n) ©SJ 

[00 12] MDCT©jS»gJj|J]-|¥fcfT'5£li% 
Tt3©J:-5fc«fi£l/a>S. HPt^ Mfl0AA7^?h 
JVr-PX (k) (O^kiM-1) ©s ffl»SB©x 



<iu x (k) j±mdct©^^^ wut 

y (n) &£mz±-2X&<bntzV->7JWtt-$> 

So 

[0 0 0 8] 
[»4] 



(0 £ n £ 2H-1) 

-^SMffl©Sll©4 , F^-^U (k) (O^k^M- 

1) <DiW (0gk<M/2-l) CSiU SHRSB 
Ox-^&ft-fSflEU MCjeff££i|Ebfc&, fiulfllfc 
lC^M^-^U (k) ©»* (M/2gk|M-l) 
CiltiS! 1 ©■*> nB^-^aS^Sfc* fltjgB^ 1 ©tfIB 
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T - I±x Xf^lf>W:x2 (n) ftJKftz 
(n) &*ftTV>S. *LTM<^7 1 ^7'3T?li^5ll7 

— '^^©^l/^TUXASffil^T^ z (n) ©ffltt!C7 

— Ui^ftiUfib-cz (k) s#«>t^4. 

[0 0 3 8] X2 (M-l-k) =X2* (k) 

©BlfiUtK X2 (2k+l) 

<il 

[0 0 3 9] 
[ftl 6] 

X2(2k41) = X2*[M-2(k4l)] = Z'U/2-l-k) 
[0 0 40] CIT, (ftl 5) , (»16)ftfflWt 
<»1 1) 
[0 0 4 1] 
[ftl 7] 

2 «r C2k+l/2) 

X(2k) = R e [exp(-j — >-Z(k)] 

M 2H 
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[0 0 4 2] ,r (543/2) 

X(2k+1) = — Re [exp(-j— )-Z*(M/2-l-k)] 

M 2M 

[0 0 4 3] hU*), miOtD^^^i^X^X, X ajsffotitgT'tS. 
(k) WZ (k) *»€>#«> 6>ft*. £L±Z£tlsbZ>t. [0 0 4 4] 

MDCTtt01Cw*ixSJ:-5^ WTffl^^v^ca [SK19] 

&5R*8t»Lx2 (n) *J|i>6*. 

x2(n) - f -x(3M/242n)-x(3H/2-l-2n) (0 S n * K/4-1) 

x(2n-M/2)-x(3M/2-l-2n) (H/4 5 n 5 3M/4-1) 

i x(2n-M/2)-x(7M/2-l-2n) (3V/4 5 n £ M-l) 

XX 7 7*2 : Xt* 7* 1^*^*2 (n) *-?&:S£c|-#U Z (n) 
i6*o ({fit j = «/^Tt?**) 

' z(n) = [x2(n)-jx2(n+M/2))-exp[-j-^-] (0 * n * H/2-1) 

- >) i|E»7 X^ffl^StJfcU Z (k) 

Z(k) = Z /2 z(n)exp{-j^) « * " < 

n=0 " / 2 

Xfy7*4 : (k) * &5£*fit# L T X (k) 

MD C T©£lfc*Smi**o CflLRe [ x ] li x ®*tt«U 
Im [x] lix©lM«ll**U * tt 

2 , .r (2k*l/2) , 

X(2k) = R e [exp {-j — 1 Z0OJ 

H 

= J_ A0 (k)-He [Z(k>] t -4-AKW-I* [Z(k» 
H K 

2 n(2k+3/2) i 
X(2kU) = R e [exp (-j ) Z»<H/2-H03 

9 2 

A2(k)-Pe [ZCH/2-l-k)] - — A3(k) -Irn[Z(M/2-l-k)3 



M M 

2?r(4k+l) 2*(4k+l) 

A0(k) = cos , Al(k) = sin — 

8 H 8 U 

2 7rMki3) 2*(4k+3> 

A 200 = cos , A3(k) = sin — — 

8 M 8 « 

k = 0 , 1 . 2 , , H/2-1 . 



[ 0 0 4 5 ] 12 6 tt. 111 1 iZfrs IfeMD C T0li&$!© 1 OfM^-**^ 1 x ( n) 

^Tyrs^fTtssiao^D **En?fca. hbc* ■ *>e>s (»e) ©J:$fcx 2 (n) sttwi>Ttii*rr 
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So S2©iWffl5*-*Sfc£eB2tt!S lffl^ra^-*^ 
ffll<0Hi*bfcx2 (n) fre> (R14) fctt*LTz 
(n) &a*J-T4. FFT|lfTSI5 3i±s Jg 2 (0*1185*- 
*fl&£»2©Hi*jLfcz (n) C»L"CSa7-'Jx|E 

»ftHtTUT<a«ftz (k) fci/tawrra. kbwm 

ttFFT*fffiP3fflai*Z (k) (»17) 

(in 8) t^Tx (k) m-mtzo zvmsm* [»2 oi 

©tH*>£A*Jx (n) ©MDCThbtV^CffeS. 

B-l 7r(k4l/2)(n4K/2U/2) 

y(n) = S X(k)cos 

k=0 M 



[0 0 46] o¥£ N MD CTCDiSSffifilto^-CBiWt' 

^Zfc^T'^Sc MDCTffliSaftliJJuataiS^S. 
(1U X (k) ttMDCT©;*^ h;UT?29t>, y 
( n ) fcta&K i t? T ft 6 ft f - > TVUflJ t' » * o 
[0 0 47] 



(0 S n * 2M-1) 



[0 0 4 8] a-tM >B»0»«!ttft«ffl"*"4fc«>t:^ 
yl (n) So^OiotSitS. 

yl(n).« ( -y(n43H/2) 

I yCn-M/2) 



[0 0 4 9] 
[»2 1] 



(Un^ H/2-1) 
(11/2 S n S 2M-1) 



[0 0 5 0] (f 16) <tD, yl (n) lio^fflio [0 0 5 1 ] 

C«a-C*«. [«2 2] 

II- 1 it (k41/2)(n+l/2) 

yl(n) = 2 X(k)cos 

k=0 M 



(0 £ n £ 21-1) 



[0 0 5 2] C1CT% U (k) &&&<D 



IKk) 



X(2k) 

-X(2H-l-2k) 



[0 0 5 3] 
[«2 3] 



(0 £ k < 11/2-1) 
(H/2 S k S 11-1) 



[0 0 5 4] (j&2 3) £ffl^T (ft 2 2) fctttSTf [0 0 5 5] 

t> [R2 4J 
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B/2-1 jr(2k4l/2)Cn+l/Z) 

yl(n) = E X(2k)cos 

k=0 M 

y-1 n (2H-2k-l/2)(n-H/2) 

- Z X(2M-l-2k)cos 

k=B/2 M 

B/2-1 * <2k-»l/2) CnU/2) 

= S UCk)cos 

k=0 B 

M-l ff (2H-2k-l/2)(n+l/2) 

- 2 U(k)cos 

k=M/2 B 

H/2-1 *(2k4l/2)(n+l/2) 

= 2 U(k)cos 

k=0 H 

M-l n (2k+l/2)(n+l/2) 

+ 2 (k)cos : — 

k=M/2 H 

M-l n (2k4l/2)(n+l/2) 

= 2 U(k)cos 

k=0 M 

M-l n (2k+l/2)(n4l/2) , 

= Re [2 U(k)exp {-j ) ] 

k=0 M 

^(n+1/2) M-l 2s(n41/2)k 

= Re [ex P {-j } 2 U(k)exp (-j ) ] 

2 II k=0 M 

[0 0 5 6] (R2 4)fck 2/M#JS>tte>ivCtv&:o [ffc25] 

JJl^tt (ttl 1) tiCifebtnS. SfcoTs (2&2 0 S n S H/2-1 lC**LTti 

4) ©tWtts (»1 1) Zm^tzMV CTOM&Wit . y(n) = yl(H/2+n) 

l^&&tJM i fcfcffl^*£i:a i T?£S. CKOt* (8(2 $.tz^ 11/2 i n < 3M/2-1 C*tlt 

0) T'^«^nfe2Mfla©Y 1 (n) O^n^ y(n) = yl(M/24n) 

M- lCDMfflCD^A s 5l<SS* 5 , 0&2 2) rt^, = -yl(3H/2-l-n) 

y 1 (n) =-y (2M-l-n) ftftRffi tfz ^ 3M/2 g „ <s 2H-1 tc*fL"C 

*sfeSOT\ 15l:fvtJ:oi:, Mgn^2M-l©y (n) = _ yl(n _3 H / 2 ) 

1 (n) tt, Oln^M-lCDyl (n) 

tb<btlZ>o EP^05CDy 1 (n) OO^n^M- ltife [ 0 0 5 8 UU^-^-T Sfcd k**fc«>5i:MD CT 

5A, B, C, D(±, M^ng2M- 1 iCft^SHE© ©jfiSEftttH 2 -5 ogCD^^ y 

«n ll^^n-D, -C, -B, -AtLXX&bbtl di:A s T-*?)o 

5. {5t, (ft2 1) tti^MSfc, fiSy (n) [0 0 5 9] 

tty 1 (n) 4»&o£©J:3£LT#«>&ti*o IPtu [St26] 
[0 0 5 7] 

**<»71 : Mffl©*"**l*>vX (k) ^f.iK^^lt^tT^P^T-'-i'U (k) 

U(k) = r X(2k) (OSkS M/2-D 



■XC2H-1-2W <M/2 * k S M-l) 



[0 0 6 0] 



mi 7] 
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*T-J-f2 : Xf7^1t*4f>/:U (k) 4^6, ^t'li^LTZ (k) %5j? 

Z(k) = [U(k)-jU(k+H/2)]-expC-j^] (0 * k S M/2-1) 

N 

[0 0 6 1] [«2 8] 

***7*3 : Z (k) fc*tLT«5Sl£w-r«tt7-'JiSE* J S:Kja7-';x3Rlft 

Trt>=f 'J XA£fflOTft3?L z (n) ^feS. 

H/2-1 2?rnk 
z(n) = E Z(k)exp(-j— — ) 
n=0 H/2 

[0 0 6 2] [R293 

x?y-fA: z <n) *-£&5*;£!j+# LT+M-f- 9 Y 1 (n) *#«>4o 

(©LRe [x] UxOSlEttSx Im [x] It x adftSiS U 
*li 

jr (20+1/2), , ^ 
yl(2n) = Re [exp {-j — } z(n)] 

= aO(n)-Re [z(n)] + al(n)«Im [z(n)] 

jr(2n+3/2>, , „ 

yl<2n+l) = Re [exp {-j — } z"<M/2-l-n)] 

= a2(n)«Re [z(M/2-l-rO] - a3(nWm [z(M/2-l-n)3 

Zk (4n4l) 2tt (4n+l) 

aO(n) = cos , al(n) = sin — 

8 M 8 M 

2*(4n43) 2 n (4n+3) 

a2(n) = cos , a3(n) = sin — 

8 M 8 H 

n = 0 . 1 . 2 . . H/2-1 . 

[0 0 6 3] 1*3 0] 

7f^/5 : yl (n) &5^ft#LTy (n) «r*» % MDCTCM 

y(n) = r -yl(n-3H/2) (3M/2 SnS 2M-1) 

-yl(3M/2-l-n) (M/2 S n * 3H/2-1) 

yl(n+M/2) (0 S n S H/2-1) 

[0 0 64]fi|7tt, H2t^U&MDCT©a»ffittO ' »SSfrbT<e*4 z (n) fcLTaMrra. 
^y»>7*fe|«fr4«B07'ny^|2|-eifea. H7t*S Hx-*^ffl8ttFFT£fTfflS7©Hjaz (n) * 

^TSH©4-^x-*ft£g|5 5<i, A^x-*X (k) e», (»29) fcfEffl/tS 3 0*1815*-*? J&5 y 1 

(»2 3) tamsnsu (k) stt*LTttWj (n) ft#»Ta*-ra. KwaQaaso^nB^-* 

■S-S. »2®«flH7 i -*ft4»6ttlSlffl*IHl7 : -*» *4W8CDttl*yl (n) *x («3 0) tffi^T^ 

4»50a*UfeU (k) *6 (»2 7) £HffbTZ j»iM±ft*£<ELTy (n) 4*«)TtB*-r4. 

(k) ftffi^ti. F F TUfTpP 7 ii v ig2©*RSx- C©JRP!l»9©ttl*feA*r-*X (k) ©MDCTiS 



(12) 



ttBB¥06-232824 



[0 0 6 5] Jil±, &'<X * fe «t "5 CMD C T©J13£}& 
[0 0 6 6] 

[SEE©**] (»5) t4oOTs M= 2 5 6 £: 

-Tftkf, M D C T ©IKS»t*i ^Ti&S&HKIlttttx 
512x256=131072 lak ft]* mfttt 5 1 1 x 

2 5 6= 1 3 0 8 1 6[e]fc£c'K EX&ft»* s t&3?T*;& 

s„ u*L*«m©*aitti¥acj:nHH mdctci 

£ft £ * 2 y «WSft85*lalRtto £ © £ -5 

[0 0 6 7] (^s^lOttJIHR) »1» M=2 5 

60 

(DX\ ^»fflfctf««*ft*ftft#«>*©KN M0©I6 
*fcM/2|5|©inJ*#4M!. ft-^T, 
JJD» M=2 5 6® 
2M=5 12H1 
(7r"V73ffla»Hia) M/2^©FFTG\ (M/ 
2) • 1 o g2Ml£]©^£7v-f s^ftgfs. t*£-=>T 
M=2 5 6T'(is 1 0 2 4\B\<D^^y3^ M^rt^ST* 
«HtH4 2lHl©a3lilin*i: 1® 

©*x«*irai: ft set, - ftttnaa* t it -r t jd 

* 6 Hi: SIM HIT?* 4 ©fx ISttill/tBu 
i0» 1 0 2 4x 6 = 6 1 440 
311? 1024X4 = 40960 

U?f^ , 4©»[JW51tt) (2/M) AO (k) ~ (2 
/M) A3 (k) iis WltSLr-^l/tltffiSt- 
gSOX-iofflX (k) I3*tbtlis a"E»2|Hli:inff l 

2 5 6® 

[03] 

«= 
x(n)[ 

n= 
x«») [ 



3T£® 5 1 2© 

£fte>siMf ^ md c T©Ma»k l-cj&s&w- 

Mlt ^* 5 6 9 1 2 Els SUM* 5 1 2 OEfc&tK 
ffi*;RMn*fct»£»SEI»a*J2 5#© 1 £iM£ft 
5„ MDCT©ffiS£»£:fevvt4,rat^*ffifc»*lHl» 

tfUMSft*. 

[0 0 6 8] ifflJ;5t*J6WCJ;hll, MDCT ©It 
* S «t < 5 3 1 tfX- § s . 

[0®©ii#fcM] 

[H i ] .*«w©sjfiw©MD cT©jeasifttnf¥JR«t 

ftm 

[02] ^IC^EWMD C T©JS*£tSlft**JlK»L 

ftia 

[0 3] («7) ©i£W0 

[0 4] me) ©RUBE 

[0 5] (S3 0) ©IKM 

[0 6 ] *?PJ3©5!MI0!I©MD C T©JlI^^S©^D 
•v£0 

[0 7] ^HJ5©HJriE^iJ©MD CTfflItMS©/D 
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m i ©4^^- 
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*2©fflH5*- 
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^©ffifl^- 


•9 asm 
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18 2©^^- 
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F F TUffSB 
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n=U/2 n=M n=3M/2__n=2H-l 
| B 1 C__ I P_ _ I 



B I C N | 



1=0 l)=M-l 

yt(n) I A I B I c I n I -D I -C I -B I -A | 



■ ' — — — S " - 



vfnl f C I D l" — P I — C I — B | — A I -A I -31 
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x1(2n) 



-x[3M/2+2ll) 



3M/«n*IH 



x(2i-M/2] 



x(3H/2-1-2n) 



-x(7M/2-1-2n) 



x2(n) 



-x(3M/2i2n) 
-x(3M/2-1-2ft| 



x|2n-M/2)-x(3M/2-l-2n) 



x(2n-M/2) 
+K(7M/2-l-2n} 
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[01] 



x2(n)= 


>A^-?X(n)7y5Mf@GDx2(n)£:£0>2>. 
'-x(3M/2+2n)-x(3M/2-1-2n) 0 * n * M/4-1 

x(2n-M/2)-x(3M/2-l-2n) M/4 S n * 3M/4-1 
, x(2n-M/2)+x(7M/2-1-2n) 3M4 * ft £ M-1 






z(n)=[x2(n)-jx2(n+M/2)]-exp[-j if ] 0 £ n £ M/2-1 






z(n)7b N '3lS5>S^-UX^^r ,> Z(k)^:*<»§o 


> 




Z(K)^>3X(k)£:£#)3. 

X(2k)=|-Re [exp{-j ^ 2k + j/2) ). Z (k)3 

X(2k+1)=|Re [exp(-j " (2k 2 + M V2) )-Z'(M/2-l-k)] 



[H6] 



x{n)- 




/ 

*4* 



z(n) 



3 
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/ 




/ 


FFT 


ZOO 
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[H2] 



U(k)= r X(2k) O^k^M/2-1 
{ -X(2M-1-2k) M/2£k£M-1 




1 


U(k)^«D**«k3njZ(k)«:^«)S. 

Z(k)=[U(k)-jU(k+M/2)]-exp[-j^-] O^k^M/2-1 




r 


Z(k)^e>^^^-Ux^^T"z(n)^*^g)o 




t _ , 



:*j£tz*fci»z(n):& N e>yl(n)£*0>a. 
0 £ n < M-1 

x(2n+t/2) 



yl(2n)= Re [exp{-j 
y1(Zn+1)= Re [exp{— j 



2M 

*(2n+3/2) 



)z(n)3 



2M 



-}z*(M/2-1-n)] 



y1(n)rt N, 3y(n)£3fcfl>3>o 




y(n)= 


' -y1(n-3M/2) 


3M/2^ n£2M-1 




-y1(3M/2-W0 


M/2^n£3M/2-1 




y1(n+M/2) 


O^n^M/2-1 
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X(k)- 




